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INTRODUCTION
Turner syndrome (TS) is a genetic disease affecting females and resulting from the absence of the entire or just part of one chromosome X, leading to a wide spectrum of phenotypic and clinical features, being the most prevalent short stature and premature ovarian failure (2, 5, 32) . It is one of the most common chromosomal abnormalities, with prevalence of 1:2,500 to 1:3,000 among live-born girls (30, 31) .
Several studies have demonstrated the frequent association between TS and autoimmune disorders, being Hashimoto thyroiditis the most common, with a prevalence of approximately 20% (15) . Other less frequently reported autoimmune disorders include inflammatory bowel disease (9, 17) and idiopathic juvenile arthritis (33, 34) .
Since the last decade, an increasing number of studies have also demonstrated a higher prevalence of celiac disease (CD) among females with TS when compared with the general population (4, 10, 12, 13, 21) .
CD is a chronic gluten-sensitive enteropathy of autoimmune nature characterized by villous atrophy and crypt hyperplasia of the small bowel mucosa. CD shows a strong genetic predisposition that is strongly associated with the presence of human leukocyte antigen (HLA) class II (16, 22, 27) . Approximately 95% of cases show a particular DQ2 α/β heterodimer encoded by DQA1*0501 and DQB1*0201 alleles (29) . Almost all the remaining DQ2-negative patients disclose the DR4-DQ8 haplotype. The presence of predisposing HLA alleles explains only in part the genetic susceptibility to CD (14) . In most European populations the frequency of DQ2 heterodimer is as high as 15% to 30%, but only a minority of DQ2 positive subjects will develop CD. Although genetic linkage analyses have identified susceptibility loci on various chromosomes, the search for non-HLA genes of predisposition to the gluten enteropathy has been inconclusive so far (7, 28) .
Although the association between CD and TS is an evidenced based fact, there is not records in the literature concerning this prevalence investigation in Brazil. So the aim of this study was to assess the prevalence of CD among a group of Brazilian females with TS living in Brasilia, DF, Midwest region of the country.
METHODS
This study was approved by the Research Ethics Committee of the University of Brasilia School of Medicine (protocol 051/2003, September 8, 2003) and an informed consent was obtained from all adult patients and from parents of the children included in this survey. This is a transversal study, in which females with TS confirmed by cytogenetic testing followed at the Clinical Genetic Unit of Brasilia University Hospital were invited to participate in this study. Fifty-six subjects accepted to be enrolled in, among them including the parents' acceptance in case of pediatric patients. Their ages during the screening for CD ranged from 10 months to 52 years. All of them were on a gluten-containing diet and none had been previously diagnosed with CD. The serologic analysis for CD was performed at the Celiac Disease Investigation Laboratory from University of Brasilia School of Medicine, Brasília, DF, Brazil.
Immunoglobulin A (IgA) level was determined for the entire group by turbidimetric immunoquantification (Cobas Mira, Roche Diagnostic Systems, Berne, Switzerland). Levels lower than 5 mg/dL were considered abnormal.
Immunoglobulin A antiendomysium antibody assay (IgA-EMA) was also performed for all patients. Briefly, fixed cryostat sections from the distal portion of monkey esophagus (Inova Diagnostics, Inc. San Diego, CA, USA) were used as antigenic substrate and fluorescein-labeled goat antibody to human IgA was used as the second antibody. All sera were screened at a dilution of 1:5. The presence of a characteristic brilliant-green network pattern, visualized using a fluorescence microscope, was scored as positive. IgA-EMA positive assay was confirmed by the IgA class anti-tissue transglutaminase (IgA-tTG) antibody test using a commercial enzyme-linked immunosorbent assay (ELISA) kit (Inova Diagnostics, Inc. San Diego, CA, USA).
In addition, for patients with positive serologic testing, the presence of specific HLA alleles coded by DQA1*0501, DQB1*0201 and DRB1*04 was also determined by the polymerase chain reaction technique (PCR). Genomic DNA was extracted and purified from peripheral blood lymphocytes using a commercial kit according to the manufacturer's instructions (GFX Genomic Blood Purification KIT, Amersham Biosciences, USA) and was subjected to PCR with specific primers according to standard protocols (26) .
Small intestinal biopsy was proposed to patients showing positivity on serological testing and the jejunal biopsies were performed with a Watson pediatric capsule, near the ligament of Treitz. The biopsy specimens were blindly evaluated by a pathologist and a gastroenterologist and classified according to Marsh (18) as type (O) normal, (I) infiltrative, (II) infiltrative hyperplastic, (III) flat destructive and (IV) atrophic hypoplastic. The diagnosis of CD was finally confirmed in subjects showing positivity on serological testing, presence of specific HLA heterodimer and jejunal biopsies specimens displaying Marsh grade I, II or III.
RESULTS
The mean age at diagnosis of TS was 5.5 ± 4.4 years and the mean age at screening for CD was 17.0 ± 9.3 years, ranging from 10 months of age to 52years.
Among them, 24 presented the classical karyotype 45,X and the remaining presented different forms of mosaicism, structural aberrations and a marker chromosome (Table 1) .
Two girls from the 56 females with Turner syndrome were IgA-EMA and IgA-tTG positive. One of them had diagnosis of TS at birth and diagnosis of CD at 7.5 years and the other had diagnosis of TS in the 6th month of life and diagnosis of CD in the 10th month. They had also HLA typing which showed that both of them presented the predisposing CD HLA-DQ2 alleles. They were offered to perform a small bowel biopsy for histological confirmation and their parents accepted to. The histology of the jejunal specimens from both girls was compatible with Marsh grade II.
Patient 1 had an uncommon early diagnosis of CD at 10 months of age, just 4 months after she started receiving gluten-containing diet. After 6 months of age, she progressively developed low weight and length gains, irritability and continuous flatulence.
Patient 2 presented a significant growth rate deceleration after 5 years of age (from 5.3 cm/year to 2.3 cm/year), coincidental with the period she started presenting recurrent abdominal pain and distention, diarrheic bouts, constant tiredness and weight loss. So, in the present study, it was found that the prevalence of biopsy-proven CD among this group of females with TS was 2 in 56 subjects (3.6%). Data from these 2 girls are shown in Table  2 . None of the 56 patients displayed abnormal levels of IgA. 
DISCUSSION
Although the TS classic described karyotype is 45,X, it is found only in near half of these females, the remaining displaying mosaicism for 45,X (with one or more additional cell lineages, including sometimes the entire or just part of chromosome Y) or isochromosome of the long arm of one X (46,X,i(Xq)) (1, 31) . Among the females participating in this study, it was found a similar frequency of the different karyotypes.
The results of this survey reinforce the existence of an increased prevalence of CD among females with TS. The prevalence of CD observed in this group of females with TS (3.6%) was lower than the prevalence of 6.4% reported by Bonamico et al. (4) but similar to the prevalence found in other studies, varying from 2.2 to 5.0% (8, 12, 13) . Some of those studies have shown that part of the diagnosed patients were asymptomatic or presented atypical forms of CD.
Several CD screening studies carried out during the last decade in Brazil have shown a prevalence of CD similar to that found in European countries, varying from 1:681 (0,14%) to 1:214 (0.46%) in presumably healthy blood donors (11, 20, 23, 24, 26) and from 0.34% to 0.84% in the general population (13, 25) .
In a previous survey performed with 2,629 girls and adult women at the same geographic area of this current study, it was found 8 females presenting biopsy-proven CD, corresponding to 0.34% prevalence (25) . The prevalence of biopsy-proven CD found in this current study was 3.6%, 10 times higher.
CD has been recognized as polymorphic disorder. Some studies have shown that short stature and/or low growth rate can be the primary or even the only manifestations of CD (3, 6) , the same occurring in non classical TS presentation (19, 30) . This observation strengthens the rationale for screening for both CD and TS when investigating girls with short stature and/or failure to thrive.
In one of the girls with CD from this study, the clinical manifestations appeared only after she was 5 years old, though she has been on gluten containing diet since her 1st year of life. This finding associated with previous articles reporting diagnosis of CD in asymptomatic adult women with TS (10) and asymptomatic girls with TS (3) demonstrate the relevance of retesting, on a periodically basis, females with TS presenting negative testing for CD, regardless of symptoms.
In conclusion, the finding of a 3.6% prevalence of biopsy proven CD patients among 56 females with TS in this Brazilian sample gives additional support that, as reported in other countries, an association between these two disorders also exists in our population. This result reinforces that screening for CD must be part of the routine follow-up of girls and women with TS, once they represent a high risk group for developing the disease. . RESUMO -Contexto -Alguns estudos têm demonstrado maior prevalência de doença celíaca entre mulheres com síndrome de Turner, quando comparadas com a população geral. Entretanto, não há registro na literatura desta investigação em pacientes brasileiras. Objetivo -Avaliar a prevalência de doença celíaca entre um grupo de pacientes brasileiras com síndrome de Turner. Métodos -Cinquenta e seis pacientes com síndrome de Turner recebendo dieta contendo glúten foram triadas para doença celíaca, utilizando-se ensaios sorológicos com anticorpos imunoglobulina A antiendomísio (IgA-EMA) e imunoglobulina A antitranslgutaminase tecidual (IgA-tTG). Adicionalmente, elas foram genotipadas para os alelos predisponentes para doença celíaca de antígenos leucocitários humanos (doença celíaca-HLA). Às pacientes que mostraram positividade no teste sorológico, propôsse a realização de biopsia do intestino delgado para confirmação histológica. Resultados -A idade média ao diagnóstico de síndrome de Turner foi 5,5 ± 4,4 anos; idade média durante a triagem da doença celíaca foi 17,0 ± 9,3 anos (abrangendo dos 10 meses de idade aos 52 anos). Duas meninas foram positivas para IgA-EMA e IgA-tTG, apresentaram os alelos predisponentes para doença celíaca HLA-DQ2 e tiveram o diagnóstico de doença celíaca confirmado por biopsia jejunal. Conclusão -A prevalência de 3,6% de doença celíaca confirmada por biopsia neste grupo de pacientes com síndrome de Turner, foi 10 vezes maior que aquela encontrada entre mulheres da população geral da mesma área geográfica. Este resultado contribui para corroborar a associação entre estas duas doenças e reforça que meninas e mulheres com síndrome de Turner constituem uma população de risco aumentado para desenvolver doença celíaca. DESCRITORES -Triagem. Doença celíaca. Síndrome de Turner. Autoimunidade. Anticorpos.
